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(57)Abstract: 

PROBLEM TO BE SOLVED: To separate gaseous 
carbon dioxide from a high temp, waste gas without 
requiring a cooling process by releasing gaseous carbon 
dioxide from a gaseous carbon dioxide absorbent in a 
higher temp, region than a temp, region, in which 
gaseous carbon dioxide absorption reaction occurs. 
SOLUTION: A gaseous carbon dioxide-containing gas in 
the temp, region, in which the gaseous carbon dioxide 
absorption reaction occurs, is supplied to a passage 2. 
The gaseous carbon dioxide absorption reaction of 
gaseous carbon dioxide with the absorbent occurs on 
the surface of a separation material, which faces the 
passage 2, and a reaction product is produced on the 
separation material 1. On the other hand, an optional gas 
in a temp, region higher than the temp, region, in which 
the gaseous carbon dioxide absorption reaction occurs, 
and in the temp, range, in which the releasing reaction of 
gaseous carbon dioxide occurs, is supplied to the 
passage 3. Then, the reaction product is moved to the 

surface side of the separation material 1, which faces the passage 3, the releasing reaction of 
gaseous carbon dioxide from the reaction product occurs on the surface of the separation 
material 1, which faces the passage 3, and only gaseous carbon dioxide is released to the 
passage 3. Where, the gaseous carbon dioxide absorbent is, for example, a lithiated zirconia, an 
alkali metal oxide or an alkaline earth metal oxide. 
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2 3. 2 3' , lslJK;tfXAP2 5. 2 5' , SW*ffiP2 
4, 2 4' , 0]R^aP2 6, 2 6' ^iilt ^* 
Jl/^2 7, 2 7' , 2 8. 2 8' <D&mc£^T#Xffi 

(1) «KtHSB2IC»l/C. 1*E. 550 
'C, CO, 2 0%, Ai r80°/oHK^m5 
LOiigri OWIHIfttftLA:. L/T. CO, 5%. A 
ir95«O^Sfc C©(HI, !RiRlSS82 2K» 

(2) ^^WlCiot. RJRWSS2 2KWI, 
T, 1«JE, 5 5 0*C, CO, 2 0%, A i r 8 0%#> 

&as«#^*»»5Loaarci ommm&Ltc 

r, CO, 5%, Ai r8 5X©^t»fe, COIB, 
KflX«SS2 1 CC^fLr«6 5 O'C, CO, 5 0%, A 
i r 5 0%#>6#X£^5LeDigg-Cl 0B*|ffl#«&l/ 
fc. CO, 6 5%, A i r 3 5%©#*%» 

fc. 

(3) ^U^»f¥tcJ:^r. RJRWSB2 l«c»l/ 
T, 1«BE % 5 5 0°C, CO, 2 0%, A i r 8 0%fr 

s Lomecvi oa#Pi8#ysL/c e co 

j 5%, A i r 9 5%<D#X£f#/c 0 C©PJL RiRfSS 
82 2lC*tLT«:6 5 0*C, CO, 5 0%, Ai r50 



(7) 4$H¥9-9 9 2 1 4 

12 

T, CO, 6 5%, Ai r3 5%©^^f#/c e 
[0 0 5 8 ] «±©Mkf¥«c<ttitf . H 6 fcTjVT J: 9 Kg? 

[0 05 9 ] (Xlk0f3) USI^WDtttiuroTO 
681/iCOLi, ZrO, ttT-«:h-rt/X> % #yfcT~;l> 
10 7^JVM> ; ^^^<i:^C2 0B$P^^l^ 

$2mmgg, Sfl?L*5 5%gK©7 -fil/AiUfc. C 
©J:^CCU-Cff/cL i , ZrO, fiT-K^? 
rtil0cm-I?2 0 0 cm©*?->U;*«rt!8K:E 
■ U 03&>&a«:ttrt»BailL"CL i, CO, 62mol 
%, K, CO, 3 R»18Xfr&ft&&£Rflm*mo 1 
itTLi, ZrO, (CStUt 1 0%8«S»lfc, 

[0060] c ©a, c©sa#*B 2 te^TaRjRtBS 

(1) *r, aiDMBMKWi/r, i«E. 550 

°C, CO, 2 0%, Air80°/o«^^^l 

oLoiittri o«FPJifl9&L/c. ^lt, co, 5%, 

A i r 9 5%<D#X£f#/c e 

(2) ^ji/^»ft«:j:^T % «Kffi««K:StO"T\ 1 
^JEE, 6 5 0'C, CO, 5 0%, A i r 5 0%#>6J#£ 

l o LOittr l owntttftl/te. 
CO, 6 5%, Ai r 3 5 %<D#*£f#/c. 

(3) ^^ftfftCfcoT, »flRW3Wfc:*tOT % 1 
30 mOE, 5 5 0-C, CO, 2 0%, A i r 8 0%frhf&Z> 

#x*m&i oLommvi omm&i&istc. zlx. 

CO, 5%, Ai r 9 5%©^^l/c 6 

[0061] (3as0S4-7> ^eai m©l i, z 

rO, ta^-£r^ux>, #y tf~;U:/^-;k 

U K^-t/U— K?£K:<£oT/l$ 2mm*lg<D:7 
40 Jls&tLtc. CCDcfc^CCLTff/cL i , ZrO, fi-f-CC 
&%>7 4 ;l/A£F*3g lOcm-^^lOOc m©X^> 

u*«*3K«:Eau o^saccjn<»iitti!iUT»?L*5 
5KM©£?LJt{*±U *icc*r«»a*L i, z 

rO, CC#UTflffiftd«Ofc. 

[0062] 

[HI ] 



(8) 



^gg^9-99 2 1 4 



13 



14 





(Ifcttm o 1 HO 








Li a CO? 62S/Kj CO, 38* 


5 


16 7 




Li 3 CO, 62VK a CO, 38* 


1 0 


19 6 




Li a CO) 50*/R*: CO, 50* 


1 0 


2 4 4 


*a«7 




0 


3 1 



27, 
WW 
(1) 
0 *C, 



[0 06 3 ] C<D'&. t©^tt*B3te*T»iK1BS 
222 2, 2 3**»HCE{BU ^^M^AD2 
3, 23' HHR;tf*AP2 5, 2 5' , Mf*ffiP24, 
2 4' , @iK#*ttiP2 6. 2 6' £t£§L/c 0 ^'Jb^ 
2 7' , 2 8. 2 8' <D»f¥«:«fc-Dr^XSBS* 
Jit&*i*«J:5K:lv/c. 

*"f, »IR«SS2 1 tC^fUT, 1 ME, 5 5 
CO, 2 0%, Ai r80%^6^^^ 
5L©«ttTl OB*Mfl»&Lfc. ^Ut, CO,5%, 
Ai r 9 5K<D;tf**»fc. RJR«S«2 2CC 

(2) 'W^ftftHCJ^T, RJRffi^2 2fic»0 
T, 1 ME, 5 5 O'C, CO, 2 0%, A i r 8 0%2p 

T, CO, 5%, Ai r 9 b%<Di3X*mc 0 CCDffl. 
»*R(SSS2 ltC*HvT«6 5 O'C, CO, 5 0%, A 
i r 5 0%*>6#X£ftfr5L<D3lgri 0 8*«lfi«&lv 
/Co fit, CO, 6 5%, A i r 3 5%<D#X£f# 

/Co 

(3) ;^U:7WfHCcfc~>T, mmm$s2 1 tctt L 
T, 1ME, 5 5 O'C, CO, 2 0%, A i r 8 0%fr 



*, 5%, Ai r 9 5%<D#*£f#/c c COPiS, RiRMiS 
H2 2icMlT«6 5 O'C, CO, 5 0%, A i r 5 0 

T, CO, 6 5%, Ai r 3b%(DrtX*mc 0 
[0 0 6 4 ] K±<D»ft*»0iiU, i/c^fieM^K 
iRtt*C**L i , Zr0 3 <DM<£> 1 0%#RiRf8W>6 
WJjBtr&*T(D@»«:*l tC»iSly/c. B^T^AV^ 

20 [0 06 5 ] (sesgW8- 1 2 ) m&tfxmmtvx 

©?^Slii©Li 2 Zr0 3 fc&SO. 4-L. 0 

tc2 o^ras^B^ur^^y-^^u, f**-:* 

U- FffiKJz-oT/f <* 2mmgg07 ./ JUA<b L/c. C 
<D<£5K:LTf#/c:7 ^l/AWil Ocm-^100 

ZrO, 6C»L/-ca2tC7n-ri*5 0»n^iSl//c o 
30 [0 0 6 6 ] 
[312] 







(Li, ZrO , 1= 


(«) 


(«) 




1 5 




7 


8 5 




2 0 




6 


8 7 




2 5 




6 


8 9 




2 5 


1 0 


5 


9 9 








1 1 


8 1 



[0 06 7] C©i, C<0^a#*S3K^T©lKjSS 
S©**«fcEBU «BM/**MM*AP2 3. 2 
3' , HiR//*AP2 5. 25' . Mf*tBP24. 2 
4' , @JR/7^fflP2 6. 2 6' *^ft^*i2*-B>rK!l 
b/c e BlKST<fc5«C«iR1SSm* (?) 2o 
JB*U ^2 7, 2 7' . 2 8. 2 8' SlftKcfco 



50 



(1) SlT, 8MXBSS2 1 tc*tOT, 5 5 

O'C, CO, 2 0%, Ai r 8 O%a>60E*#**:S# 
2. 5L(D»KT1 0B$Hfl8&L/c. *tyT. CO, 5 
%, Ai t 9S%<D#ZZntc c C<Dm. «JR«Sg2 
2tC^L/T«^^«feb/cC^o/c e 



(9) 



-99 2 14 



15 



16 



(2) ^;i/^»fftc<tor, WKffi«S2 2«:»u * 
X % 5 5 0U CO, 2 0%, A i r 8 

*l,T, CO, 5%, Ai r 9 5 CO 
IB. 1 tc»L/T«6 5 0 B C, CO, 5 0 

%, Ai r5 0°/o^6^^2. 5 LCDilgTl 0 

mmmsistc* fur, co, 6 5%. a i r 3 $%<d 

(3) ^Jb^3»ff«C<tor, mmsm 
2 1tC*fL/"C, 1«EE* 5 5 0'C, CO, 2 0%, Ai 
r 8 0K*6JSE4#**<W»2. 5 LOiltf-C 1 0H$fB 10 
fltt&L/c. CO, 5%, Ai r9 5%<D^*»& C 
©PJ, MtfS§222 2tettLTl*6 5 0°C, CO, 5 0 
%, A i r 5 0%frh#ZZm&2. 5L<DjIgri0 
«FPflfl«&L/c. ^Ut, CO, 6 5%, Ai r 3 5%0D 

[0068] eLh©»fi?* i o o oRWB«air**ra 

9iIU 6 5 0°C, 5 0%, Ai r5 0%^^4- 
B$^^S^5L(DiESr«i^L,/c|^CDCO, «fifi«X2 

JH*©«JI*»3gU"C3BW**3Ra>, -^©$g^4>^2CC 20 
[0 06 9] 

J£Lbas^*p<**91K:j:ti« 1 Efcflffl 

x<Dfrmz?z> c t j^-c* 5. * 30 



[SI] *»HJO^ 1 <D»BJ|©-HttJ&«T* 
[02] *^!^(Df 1 QMO-^lMtt'Cft 
[S3] 1 (D*MI!©-ja»g«r*4«» 

[S5] ^s4^*^mrfe©mssj£^^-rjsjc 

[0 6] H»WI4tcfc^S»IBOaiEB#PJI 

i. l' -«K^xRjR»*dwr*»«» 

3 ---BKS hfctm#XOWR 
4. 4' -;tf*8fcB 
1 1 

1 2 -27V- F 

1 3"-U7*-^ 

1 4— >7 ha>^-^ 

1 5 -ttK^AHMK 

2 1,2 2-RH^»4X« 

2 3, 2 3' -••jtm#*d*AftAn 

2 4, 2 4- -«»an 

2 5, 2 5' -HMXtf^AD 

2 6, 2 6- -a/xun 

27. 27' , 28. 28' -^)V7 0 




2— 



— 3 



bit* 



[02] 



ZZZZZjZl 



[05] 



"AO 



Tl-K :H 2 +C0 3 ^»H 2 0^CO 2 ^2e- - -(5) 



*y-K :1 /202 + C <fr + 2e"-»C0a~ (6) 



±^ :H 2 +1/ 20 2 ->H 2 0 



(7) 



(10) 



^¥9-99 2 1 4 



[04] 



23- 




2A- 



CH* 



H 2 0 



26 



24- 



3E 



-26' 

=00=---- 



,13 



I 
I 

I 



/11 



^12 



H 2j CO. C02 



CH*,H 2 0 



.14 



CO 2, 



M5 



ime] 



TO, 

_ & 

\ 7 
















■ 

| i 
! 1 






5 t 

81 

0 
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i i 
i i 
» i 
i i 
1 _ & 
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